An Investigation into the Crude Oil Price Pass-Through to the Macroeconomic Activities of Malaysia  by Alom, Fardous
1876-6102 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of 2015 AEDCEE
doi: 10.1016/j.egypro.2015.11.531 
 Energy Procedia  79 ( 2015 )  542 – 548 
ScienceDirect
 
2015 International Conference on Alternative Energy in Developing Countries and Emerging 
Economies 
An Investigation into the Crude Oil Price Pass-Through to the 
Macroeconomic Activities of Malaysia  
Fardous Alom*  
Department of Economics, International Islamic University Malaysia, 50728 Kuala Lumpur, Malaysia 
Abstract 
This study examines the pass-through of crude oil prices (CP) into economic activities of Malaysia including industrial production 
index (IP), consumer price index (CPI), real effective exchange rate (REER), interest rate (IR) and stock price index (SPI) within 
the framework of hidden cointegration technique over the quarterly data ranging from 1987 to 2013. The estimated results suggest 
that positive and negative changes of IP, CPI, REER, IR and SPI do not maintain a long-run association with positive as well as 
negative changes of real CP. Although the negative changes in CPI, negative changes in IP and negative changes in REER are 
found to be cointegrated with the positive changes of CP the estimated signs of the error correcting terms do not provide enough 
evidence to support this provision.  
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1. Introduction 
Volatility in the commodity prices particularly CP is a matter of worldwide concern because the volatility adds different types 
of costs such as production cost, opportunity costs and search costs [1] and consequently generates tensions and uncertainty [2]. 
The CP shocks that have started in the 1970s attracted the attention of many researchers and it has been observed as one of the 
many reasons for global economic slowdowns, especially for net oil importing countries [3-5]. A general consensus has been 
emerged, although not perfectly beyond criticisms, indicating that increases in CP support declining economic activities in the oil 
importing countries. Converted crude oil  or energy regards as an engine for economic activities [6], and so increases in its prices 
have direct impacts on many economic activities.  
A significant body of literature has contributed to the study of oil price-macroeconomic relationships. In wider sense, there 
are two categories of studies on the impacts of CP shocks on economic activities such as economic growth and inflation in the case 
of the USA or Western Europe: studies that document evidence of negative impacts of CP shocks and those which report little or 
no eviGHQFHRILPSDFWVRIWKHVKRFNV7KHILUVWJURXSEHJLQVZLWKWKHSLRQHHULQJZRUNVRI+DPLOWRQ>@$SSO\LQJ6LPV¶>@9$5
approach to the US data for the period 1948-WKHDXWKRUVKRZVWKDW&3DQGWKH86$¶VJURVVQDWLRQDOSURGXFW*13JURZWK
exhibit a strong correlation. The author also reports that oil price increased sharply prior to every recession in the US after World 
War II. Following Hamilton, a number of studies document the negative impacts CP had on the gross domestic product (GDP) of 
the USA [5, 8-12]. Negative impacts of CP shocks are reported under different market structures as well [13, 14]. Some studies 
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focus on the factor market and industry levels, recording adverse impacts of oil price on employment, real wages and industry 
outputs [15-20]. A number of studies deal with the magnitude and strength of the impacts of oil price shocks and reach an 
agreement that the impacts of earlier shocks, in the 1970s, are more severe than the latest shocks, of the 1980s or 1990s [21-24]. 
Studies outside the USA and Western Europe also report adverse impacts of oil price shocks [25-29]. 
Other studies focus on the relationship between oil price and exchange rates, some reporting evidence of Granger causality 
from oil price to exchange rates [30-33]. Yet others report that exchange rates influence oil price [34-37], while a few studies show 
that oil price does not have any relationship with exchange rates [38, 39]. 
There are also discussions on the association between oil price and stock prices. Jones and Kaul [40] for the US and Canada; 
Papapetrou [41] for Greece; Sadorsky, [42];[43]  for the US; Basher and Sadorsky [44] for some emerging markets; and Park and 
Ratti [45] for the US and 13 European countries, reporting that oil price negatively affect stock prices. However, a few studies find 
little or no relationship between oil and stock prices [46-49]. The second group of studies that find no or  weak evidence of the 
impacts of oil price shocks on economic activities include Hooker [50] and Segal [51]. 
To sum up, the literature shows that most of the studies are based on developed countries with few available outside G-7 
countries. Although many studies document the impacts of CP on economic activities in developed countries, and, partially, in 
countries outside the USA and Western Europe, there is a dearth of studies available in the context Asia and Pacific countries, 
particularly in Malaysia. Malaysia is one of the net oil and gas exporter countries in the world. Its oil reserves are the fifth in the 
Asia Pacific region and one of the top 30 highest reserves in the world. Malaysia being an oil rich country might have different 
impacts of the oil price shocks. However, not much academic efforts were put forward to investigate impacts of oil prices on 
economic activities. With Malaysian data few studies have been conducted on oil price-macroeconomic relationship [52, 53]. 
Yusoff and Latif [53] employing ARDL bound testing approach explores that oil price dominantly affects energy demand and 
economic growth. Study conducted by Bekhet and Yusop [52] does not include recent oil price shocks of 2008 and onwards. The 
study includes demand side of energy along with employment and economic growth. However, inflation, interest rate, exchange 
rate and stock price indices are four important variables where the fluctuation of oil prices penetrates easily. Considering the above 
issues, it seems worthwhile to investigate the relationship within the framework of more economic activities such as inflation, 
interest rate, exchange rate and stock price indices including recent data of major oil shocks. Thus, the aim set out in the current 
study is to examine the relationships between oil prices and industrial production, consumer price index, real effective exchange 
rates, interest rates, and stock price index in Malaysia. 
The dearth of studies in the context of Malaysia is one of the main inspirations for the completion of the current study, 
distinct from the existing studies in several aspects. First, data until 2013 is used which includes all the recent major oil shocks. 
Inclusion of these recent shocks will enhance understanding of the impacts of CP shocks on economic activities. Second, the study 
is implemented within the framework of a hidden cointegration and CECM model, which was rarely used in previous studies in 
general and not used in particular for Malaysia.   
The rest of the paper is organized as follows. Section 2 introduces data and their sources; section 3 discusses the method used in 
the analyses of data, while section 4 reports and discusses empirical results; and section 5 draws relevant conclusions from the 
study. 
 
2. Description of Data 
This study utilizes quarterly CP data along with selected macroeconomic and financial variables including IP, CPI, IR, 
REER, and SPI for Malaysia over quarter 1, 1987 to Quarter 4, 2013 periods; making a total of 107 observations. The range of 
data has been chosen based on the availability of data for all required series. As a proxy for world CP, Dubai spot prices measured 
in US$ per barrel are used because the Dubai price is more relevant to Asian countries . The prime objective of the study is to 
examine the relationships between CP and IP, CPI, REER, IR and SPI. Data are collected mainly from the DataStream. The series 
are seasonally adjusted using US census-X12.  
Real CP in domestic currencies is used. In order to transform nominal CP to real price nominal exchange rates and CPI are 
used. The real series are computed in the following way for CP: 
RCP=CP*E/CPI Where RCP stands for real CP, used as CP throughout the text, at time t; CP represents nominal CP at time t, E 
stands for nominal exchange rate while CPI represents consumer price indices at time t. 
 In order to test the hidden cointegration, the series are decomposed into its positive and negative components and accumulate 
them at each time, t. The positive and negative components are defined as follows: 
 
† In order to calculate cumulative positive and negative components we first calculated the change in prices/variables (dp=pt ±pt-1) and then took 
the positive components following (dp>0,dp or 0 otherwise) and the negative components following dp<0, dp or o otherwise). Having defined the 
positive and negative components, we cumulatively added them to get cumulative sum of positive/negative components.   
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IP+            = Cumulative sum of the positive components of industrial/manufacturing production index 
IP-            = Cumulative sum of the negative components of industrial/manufacturing production index 
CPI+  = Cumulative sum of the positive components of consumer price index 
CPI-  = Cumulative sum of the negative components of consumer price index 
REER+ = Cumulative sum of the positive components of real exchange rate 
REER- = Cumulative sum of the negative components of real exchange rate 
IR+  = Cumulative sum of the positive components of lending rate 
IR-  = Cumulative sum of the negative components of lending rate 
SPI+  = Cumulative sum of the positive components of stock price index 
SPI-  = Cumulative sum of the negative components of stock price index 
CP+  = Cumulative sum of the positive components of real crude oil price 
CP-  = Cumulative sum of the negative components of real crude oil price 
3. Methods and modelling framework 
The central objective of this study is to identify the short-run and long-run relationship between crude oil price and 
macroeconomic variables.  With that in mind, both the standard cointegration approach of Engle and Granger [55]  and the hidden 
cointegration approach or Crouching Error Correction model (CECM) provided by Granger and Yoon [56] are used. Both of these 
methods are used in the same study for more accuracy. The later approach is considered superior to the standard approach because 
it can capture cointegrating relationships even in a nonlinear data generating process. And even if data series have no cointegration 
in conventional sense it might be possible to have hidden cointegration in them [56]. Therefore, the aim is to apply both methods 
to compare the findings as well as using the more sophisticated approach which will enable to identify more accurately whether 
any relationship exists or not.   
 In the standard procedure the following type of equations for examining the long-run relationship between crude oil prices 
and macroeconomic variables are estimated: 
                                    (1) 
Where Yt represents the macroeconomic variables, CPt stands for real crude oil prices and Ht is the error term. Dis the 
measure for constant and D measures the long-run pass-through from crude oil price to macroeconomic variables. 
The following Engle-Granger error correction model is estimated to examine the short-term dynamics of macroeconomic 
variables in response to the changes in crude oil prices: 
                                 
 (2)  
Where 'is the first difference operator; Emeasurestheshort-term pass-through rate from crude oil prices to diesel or petrol 
prices; E is the measure for error correction adjustment speed in the case of disequilibrium which is expected to be negative in the 
case of mean reversion and 1ÖtH   represents the extent of disequilibrium at t-1 period which is the residual obtained from equation 
(1). 
In the CECM procedure, the following type of long-run equations without or with trend for each pair of positive and negative 
components of macroeconomic variables and crude oil price series are estimated: 
                                                   (3) 
                                  (4) 
Where Yt
+ represents cumulative sum of positive components of any macroeconomic variables, CPt
+ denotes cumulative sum 
of positive components of CP series. D is the measure for constant and D measures the long-run pass-through of shocks from CP 
to macroeconomic variables, T measures trend. Similarly, models for all other components defined above are estimated to check 
conintegration. Residual series obtained from equation type (3) or (4) are examined by Augmented Dickey-Fuller (ADF) test for 
any unit roots. If they are found cointegrated, for example, Yt
+ and CPt
+ are cointegrated, then we estimate the following type of 
CECM model (5): 
 
 
Where 1J  and  are the long run speed of adjustment parameters to hidden equilibrium, parameters associated with other 
lagged variables measure short-term adjustment. 1ÖtH   is the residual series obtained from equation (3) or (4). 
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4. Results and discussion 
First of all, we check the stationary properties of all variables and their components by using ADF and Phillips-Perron (PP) 
unit root tests. The results of ADF and PP tests, as shown in Table 1, presents that all logarithmic transformed series and positive 
and negative components carry unit roots in levels whereas, they all are stationary at their first differences, implying series are 
integrated at order 1, I(1). This creates the premises for testing cointegration between series. 
                                           Table 1 Results of unit root tests 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The values are of t statistics and a indicates 1 percent  level of  significance.  
ADF refers to Augmented Dickey Fuller; PP refers to Phillips-Perron. 
Table 2 exhibits Engle-Granger cointegration results. Cointegration tests failed to identify any statistically significant long-
run relationships between CP and macroeconomic variables excepting IR. IR is found to maintain a long-run relationship with CP. 
Since CP and IR are found to have linear relationship we estimate ECM for them. Table 3 presents ECM results for IR and CP 
estimated as per equation (2). Table 3 shows that the short-term pass through (E) is not statistically significant and the error 
correcting speed parameter E) do not have appropriate sign indicating no short or long-run adjustment to equilibrium.  
                                    Table 2 Results of cointegration tests between oil price and macroeconomic variables 
Dependent variable Independent variable tau-statistics 
CPI CP -2.334  
IP CP -3.102  
REER CP -2.594  
IR CP -3.542b  
SPI CP -2.694  
Note: The values are of tau statistics and b indicates 5 per cent level of significance.  
 
                                                                 Table 3 Results of Engle Granger ECM 
 E E Adj. R
2 
IR -0.049(-0.480) 0.625(2.297) -0.013 
Note: Values in parentheses are t-statistics and b indicates 5 per cent level of significance. 
As the standard cointegration procedure failed to identify long-run relations between CP and macroeconomic variables, we 
proceed with the hidden cointegration approach. We first estimate Model (3) or (4) using the OLS method and then estimate 
cointegration models according to the Engle-Granger approach. The hidden cointegration is similar to the standard cointegration 
except that we estimate models based on the decomposed positive and negative components [57]. Table 4 displays results of the 
tau-statistics for the hidden cointegration tests. The results show that there are statistically significant relationships, at 10 percent 
level of significance at most cases, between negative components of CPI and positive components of CP, negative components of 
IP and positive components of CP and negative components of REER and positive components of CP. 
Variables 
ADF test PP test 
Level First difference Level First difference 
CPI 0.646 -8.100a 0.690 -8.234a 
CPI+ 0.723 -7.528a 1.002b -7.528a 
CPI- -0.211 -7.046a -0.301 -5.943a 
IP -1.109 -8.891a -1.109 -8.805a 
IP+ 1.273 -5.832a 0.438 -9.330a 
IP- 1.289 -8.783a 1.193 -8.783a 
REER -2.603 -7.589a -2.467 -7.659a 
REER+ -0.854 -9.977a -0.851 -9.977a 
REER- -1.767 -6.646a -2.000 -6.738a 
SPI -0.831 -8.015a -0.482 -8.026a 
SPI+ 0.590 -9.612a 0.666 -9.632a 
SPI- -0.791 -6.780a -0.677 -6.914a 
IR -1.351 -6.393a -1.412 -6.124a 
IR+ -1.376 -5.012a -1.294 -5.010a 
IR- -0.798 -6.187a -0.925 -6.251a 
CP -0.726 -11.105a -1.103 -15.556a 
CP+ 2.566 -10.317a 2.766 -10.442a 
CP- 1.021 -7.560a 1.050 -7.414a 
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                                  Table 4 Hidden cointegration between oil price and macroeconomic variables 
Dependent variable CP+ CP- 
 Without trend 
tau-statistics 
With trend 
tau-statistics 
Without trend 
tau-statistics 
With trend 
tau-statistics 
CCPI+ -1.291 -2.498 -1.543 -2.542 
CCPI- -2.743 -3.541c -2.215 -2.896 
CIP+ -1.405 -2.126 -1.839 -2.187 
CIP- -3.204c -3.957b -2.286 -3.074 
CREER+ --1.388 -2.446 -1.626 -2.228 
CREER- -1.686 -3.573c -1.438 -3.053 
CLSPI+ -1.392 -2.989 -1.883 -3.186 
CLSPI- -0.552 -2.256 -0.753 -2.379 
CIR+ -1.000 -2.431 -1.172 -2.528 
CIR- -0.985 -2.357 -1.185 -2.671 
Note: The values are of tau statistics and a, b, c indicate 1, 5, and 10 per cent level of significance respectively. 
The results in Table 4 suggest that there is indication of possible long-run relationships between negative components of 
CPI and positive components of CP, negative components of IP and positive components of CP and negative components of 
REER and positive components of CP. To reveal exact long-run relationships between CP and these stated variables we estimate 
CECM based on equation (5). The estimated CECM results are shown in Table 5. Since negative components of CPI seem to be 
cointegrated with positive components of CP with trend in the equation, we estimate the CECM for this pair of variables. This 
result is shown under Sys.1 with trend in Table 5. The error correcting terms are statistically significant; however, the estimated 
signs are not appropriate indicating that neither positive components of CP nor negative components of CPI are responsible for the 
long-run relationships between these two variables. Next, we estimate CECM for negative components of IP and positive 
components of CP without and with trend. In this case also, although the error correcting terms are statistically significant none of 
them have right sign suggesting the non-responsiveness for the long-run relationships. Same goes with the negative components of 
REER and positive components of CP. For the first component, the error correcting term is statistically significant with wrong sign 
and for the last part the error correcting term has the right sign but not statistically significant. The above discussion reveals that 
the changes in CP and the changes in macroeconomic variables do not maintain a long-run relationship. 
Table 5 Cointegration vectors and CECM results 
Models Dependent variable Intercept      Adj.R2  
Sys.1 with trend 
ѐCPI-- 0.0660
a 
(3.6291) 
0.1034b 
(2.5391) 
 
-0.4418a 
(-6.661) 
-0.4825a 
(-6.1202) - - 0.424 
ѐCPI+ 0.1204
a 
(5.3495) 
0.2831a 
(4.6868) 
-0.0510 
(-0.562) 
-0.2312b 
(-2.0461) - - 
Sys.2 
ѐIP- 0.1884 (1.1036) 
0.2294a 
(4.0370) 
-2.5597a 
(-4.153)  
 0.0318 
(0.3441)  0.292 
 ѐCP+ -.0966
a 
(-3.744) 
-0.0021 
(-0.240) 
0.0148 
(0.1538)  
-0.0333b 
(-2.319)  
Sys.2 with trend 
ѐIP- -0.1117 (-0.6475) 
0.1943a 
(3.5597) 
-2.6794a 
(-4.261) - 
0.1023 
(1.1055) - 0.269 
 ѐCP+ 0.1172
a 
(4.5015) 
0.0278a 
(3.3789) 
-0.0494 
(-0.5204) - 
-0.0517a 
(-4.131) - 
Sys.3 with trend 
ѐREER- -1.4941
a 
(-4.9799) 
0.0911b 
(2.255) 
0.7601 
(0.6963) - - 
0.3768a 
(3.8856) 0.044 
 ѐCP+ 0.1306
a 
(4.8507) 
-0.00518 
(-1.3292) 
-0.0268 
(-0.2712) - - 
0.0068 
(0.7426) 
Note: The values in parentheses are of t-statistics and a, b, c indicate 1, 5, and 10 per cent level of significance 
respectively. 
5. Conclusion 
The objective of this paper was to examine the relationship between CP and the economic activities of Malaysia including 
IP, CPI, REER, IR and SPI within the framework of hidden cointegration technique over the quarterly data ranging from 1987 to 
2013. The estimated results suggest that positive and negative changes of IP, CPI, REER, IR and SPI do not maintain a long-run 
association with positive as well as negative changes of real crude oil prices. Although the negative changes in CPI, negative 
changes in IP and negative changes in REER are found to be cointegrated with the positive changes of crude oil price the 
estimated signs of the error correcting terms do not support this provision.  
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